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Description
[Technical Field]

[0001] This application claims the benefit of priority
based on Korean Patent Application No.
10-2020-0157356, filed on November 23, 2020, and the
entire contents of the Korean patent application are in-
corporated herein by reference.

[0002] The present invention relates to a device for
charging and discharging a battery cell, and a method of
charging and discharging a battery cell using the same.

[Background Art]

[0003] In recent years, as the price of energy sources
increases due to the depletion of fossil fuels and the in-
terest of environmental pollution is amplified, the demand
for environmentally friendly alternative energy sources
has become an indispensable factor for future life. As
such, various researches on power generation technol-
ogies such as nuclear power, solar power, wind power,
and tidal power have been continued, and electric power
storage devices for more efficient use of such generated
energy have also been attracting much attention.
[0004] In particular, with the development of technol-
ogy and demand for mobile devices, the demand for bat-
teries as energy sources is rapidly increasing, and ac-
cordingly, a lot of researches on batteries capable of
meeting various demands have been conducted.
[0005] Typically, in terms of the shape of the battery,
there is a high demand for a prismatic secondary battery
and a pouch-type secondary battery that can be applied
to products such as mobile phones with a small thickness.
In terms of materials, there is a high demand for lithium
secondary batteries such as lithium ion batteries and lith-
ium ion polymer batteries having advantages such as
high energy density, discharge voltage, and output sta-
bility.

[0006] In general, such a secondary battery is formed
in a structure such that an electrode assembly including
a positive electrode, a negative electrode, and a sepa-
rator disposed therebetween is built in a battery case,
and positive and negative electrode tabs are welded to
two electrode tabs and are sealed to be exposed to the
outside of the battery case. The electrode tab is electri-
cally connected to the external device through contact
with the external device, and the secondary battery sup-
plies power to the external device through the electrode
tab or receives power from the external device.

[0007] Meanwhile, the secondary battery is manufac-
tured by accommodating an electrode assembly in a bat-
tery case and injecting electrolyte, followed by a battery
activation step. At this time, the battery activation step
includes the process of charging and discharging the sec-
ondary battery in the conditions necessary for activation
after mounting the secondary battery in a device for
charging and discharging a secondary battery. Such a
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device for charging and discharging a secondary battery
is mainly used to charge or discharge the secondary bat-
tery in the battery activation step, as well as used for
performance evaluation purposes of the secondary bat-
tery.

[0008] However, in order to properly charge or dis-
charge the secondary battery using the device for charg-
ing and discharging a secondary battery, the secondary
battery should be properly mounted on the device for
charging and discharging a secondary battery. That is,
the electrode lead of the secondary battery is disposed
to contact the conductive portion of the device for charg-
ing and discharging a secondary battery so that both are
electrically connected, and the electrical connection state
should be maintained while charging and discharging is
in progress.

[0009] The device for charging and discharging a sec-
ondary battery for this purpose is generally provided with
a fixing jig for fixing the electrode lead. When charging
and discharging a secondary battery, if a conventional
fixing jig 10 as shown in FIG. 1 is applied, an electrode
lead 1a is positioned between first and second jigs 11
and 12. Further, the height of the first jig 11 is lowered
and the electrode lead 1a is pressed and fixed through
afirst jig block control unit 13. However, thickness of the
battery cell 1is changed according to a swelling phenom-
enon during the charge and discharge process as shown
inFIG. 2. Specifically, a cell swelling phenomenon occurs
in the battery cell 1 by the internal gas of the battery cell
1 or lithium by-products during the charge and discharge
process. At this time, the electrode lead 1a of the battery
cell 1isin a fixed state, and disconnection occurs by the
bending of the electrode lead 1a due to the cell swelling
phenomenon. The disconnection of the electrode lead
1a may decrease the capacity of the battery cell 1 and
ignite the battery cell 1.

[0010] Hence, thereis a need for a method for prevent-
ing disconnection of the electrode lead or safety acci-
dents, etc. during the charge and discharge process of
the battery cell.

[Disclosure]
[Technical Problem]

[0011] The present invention is believed to solve at
least some of the above problems. For example, an as-
pect of the presentinvention provides a device for charg-
ing and discharging a battery cell, which can prevent the
disconnection of a battery cell or safety accidents, etc.,
and a method of charging and discharging a battery cell
using the device.

[Technical Solution]
[0012] The present invention provides a device for

charging and discharging a battery cell. In one example,
a device for charging and discharging a battery cell ac-
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cording to the present invention includes a pair of jigs
which fix one of two electrode leads of the battery cell,
respectively. Herein, each of the jigs includes: a first jig
block which presses one surface of an electrode lead of
the battery cell; a second jig block which presses the
other surface opposite to the one surface of the electrode
lead; a first jig block control unit which is connected to
the first jig block and moves the first jig block toward the
one surface of the electrode lead; and an interval adjust-
ing member which is arranged between the first and sec-
ond jig blocks and controls an interval between the first
and second jig blocks.

[0013] In a specific example, the device for charging
and discharging a battery cell according to the present
invention includes: a sensor unit which measures at least
one of a temperature, an electric current and a voltage
of the battery cell; and a data processing unit which re-
ceives information on at least one of the temperature,
the electric current and the voltage of the battery cell,
measured by the sensor unit, and determines whether
to operate the interval adjusting member.

[0014] For example, the data processing unit may de-
cide to operate the interval adjusting member if at least
one of the temperature, the electric current and the volt-
age of the battery cell, measured in the sensor unit, goes
beyond a reference value range.

[0015] In one example, the interval adjusting member
is connected to a hydraulic system and increases the
interval between the first and second jig blocks by a fluid
pressure transmitted from the hydraulic system.

[0016] Inanother example, the device for charging and
discharging a battery cell according to the presentinven-
tion further includes a height adjusting member which is
arranged at a bottom of the second jig block and controls
a level of the second jig block or the jig. In a specific
example, the interval adjusting member and the height
adjusting member are connected to the hydraulic system,
respectively. At this time, the interval adjusting member
increases the interval between the first and second jig
blocks by the fluid pressure transmitted from the hydrau-
lic system, and the height adjusting member controls the
level of the second jig block or the jig by the fluid pressure
transmitted from the hydraulic system.

[0017] Further,the device for chargingand discharging
a battery cell according to the present invention may fur-
ther include a charge and discharge unit which is elec-
trically connected to the electrode lead of the battery cell,
and the pair of jigs may be arranged in the same direction
or may be arranged to face each other.

[0018] Further, the present invention provides a meth-
od for charging and discharging a battery cell using the
above-described device for charging and discharging a
battery cell. In one example, the method of charging and
discharging a battery cell according to the presentinven-
tion includes charging and discharging a battery cell in a
state that an electrode lead has been fixed between first
and second jig blocks. At this time, at least one of a tem-
perature, an electric current and a voltage of the battery
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cell is measured during the charging and discharging of
the battery cell.

[0019] In a specific example, the method further in-
cludes increasing the interval between the first and sec-
ond jig blocks if at least one of the temperature, the elec-
tric currentand the voltage of the battery cell goes beyond
a reference value range during the charging and dis-
charging of the battery cell. Further, the measuring of at
least one of the temperature, the electric current and the
voltage of the battery cell is continually performed or is
repeatedly performed at regular intervals during the
charging and discharging of the battery cell.

[Advantageous Effects]

[0020] According to a device for charging and dis-
charging a battery cell and a method of charging and
discharging a battery cell using the same of the present
invention, it is possible to prevent disconnection of an
electrode lead and other safety accidents during the
charge and discharge process of the battery cell by in-
cluding an interval adjusting member which controls the
interval between first and second jig blocks.

[Brief Description of the Drawings]
[0021]

FIGS. 1 to 2 are schematic diagrams illustrating a
cell jig of a conventional device for charging and dis-
charging a battery cell.

FIG. 3 is a schematic diagram showing a device for
charging and discharging a battery cell according to
one embodiment of the present invention.

FIG. 4 is a schematic diagram showing a device for
charging and discharging a battery cell according to
another embodiment of the present invention.
FIGS. 5 and 6 are schematic diagrams showing a
device for charging and discharging a battery cell
according to another embodiment of the present in-
vention.

[Detailed Description of the Preferred Embodiments]

[0022] As the inventive concept allows for various
changes and numerous embodiments, particular embod-
iments will be illustrated in the drawings and described
in detail in the text. However, this is not intended to limit
the present invention to the specific form disclosed, and
it should be understood to include all changes, equiva-
lents, and substitutes included in the spirit and scope of
the present invention.

[0023] In this application, it should be understood that
terms such as "include" or "have" are intended to indicate
that there is a feature, number, step, operation, compo-
nent, part, or a combination thereof described on the
specification, and they do not exclude in advance the
possibility of the presence or addition of one or more
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other features or numbers, steps, operations, compo-
nents, parts or combinations thereof. Also, when a por-
tionsuch as alayer, afilm, an area, a plate, etc. isreferred
to as being "on" another portion, this includes not only
the case where the portion is "directly on" the another
portion but also the case where further another portion
is interposed therebetween. On the other hand, when a
portion such as a layer, a film, an area, a plate, etc. is
referred to as being "under" another portion, this includes
not only the case where the portion is "directly under"” the
another portion but also the case where further another
portionis interposed therebetween. In addition, to be dis-
posed "on" in the present application may include the
case disposed at the bottom as well as the top.

[0024] The present invention provides a device for
charging and discharging a battery cell, and a method of
charging and discharging a battery cell using the same.
[0025] A general device for charging and discharging
a battery cell charges and discharges the battery cell in
a state that the battery cell is fixed in a jig and evaluates
the physical property of the battery cell as necessary.
However, the thickness of the battery cell is changed
according to the swelling phenomenon during the charge
and discharge process. The electrode lead fixed at the
jig is bent by the change in the thickness of the battery
cell, and in some serious cases, the electrode lead may
be disconnected. Such a disconnection of the electrode
lead may decrease the capacity of the battery cell and
ignite the battery cell. As such, the present invention is
characterized in increasing the interval between the first
and second jig blocks which fix the electrode lead, at the
time of occurrence of an abnormal symptom in a battery
cell, by forming an interval adjusting member at a space
between the first and second jig blocks. The control of
the such an interval adjusting member can be performed
in a manual scheme by a person or an automatic scheme
by a data processing unit.

[0026] Hereinafter, a device for charging and discharg-
ing a battery cell, and a method of charging and discharg-
ing a battery cell using the same according to the present
invention will be described in detail.

[0027] In one example, a device for charging and dis-
charging a battery cell according to the present invention
includes a pair of jigs which fix one of two electrode leads
of the battery cell, respectively. Herein, each of the jigs
includes: a first jig block which presses one surface of
an electrode lead of the battery cell; a second jig block
which presses the other surface opposite to the one sur-
face of the electrode lead; a first jig block control unit
which is connected to the first jig block and moves the
firstjig block toward the one surface of the electrode lead;
and an interval adjusting member which is arranged be-
tween the first and second jig blocks and controls an in-
terval between the first and second jig blocks.

[0028] The electrode lead is fixed in a state that the
electrode lead is positioned between the first and second
jig blocks. The scheme of fixing the electrode lead can
be variously changed. For example, in a state that the
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second jig block at the lower side is fixed, the electrode
lead may be pressed as the first jig block at the upper
side is moved downwards. In some cases, the second
jig block may be moved, or both firstand second jig blocks
may be moved to press the electrode lead.

[0029] The battery cell charge and discharge jig ac-
cording to the present invention has a housing structure
as necessary, and the first and second jig blocks are
positioned in the housing structure. The movement of the
firstjig block may be performed by the first jig block control
unit. The first jig block control unit may contact the first
jig block through a hole formed at the upper member of
the housing structure and may press the first jig block
through helical rotation.

[0030] Inone example, the jig includes an interval ad-
justing member. Specifically, the interval adjusting mem-
ber is positioned between the first and second jig blocks
and is used to stop the charge and discharge process by
increasing the interval between the first and second jig
blocks during the charge and discharge process of the
battery cell.

[0031] Further, in another example, the device for
charging and discharging a battery cell according to the
present invention includes a sensor unit and a data
processing unit. The sensor unit measures at least one
of the temperature, the electric current and the voltage
of the battery cell and may include at least one of a tem-
perature sensor, a current sensor, and a voltage sensor.
The temperature sensor may be connected to the terrace
region of the battery cell, and the current sensor and the
voltage sensor may be connected to the electrode lead.
Further, the data processing unit receives information on
at least one of the temperature, the electric current and
the voltage of the battery cell, measured in the sensor
unit and decides whether to operate the interval adjusting
member. For example, the data processing unit pre-in-
puts data about the reference values of the temperature,
electric current, and voltage of the battery cell. Further,
the data processing unit may decide to operate the inter-
val adjusting member if at least one of the temperature,
the electric current and the voltage of the battery cell,
measured in the sensor unit, goes beyond a reference
value range. Herein, the reference value refers to a nor-
mal range of the temperature, electric current, and volt-
age of the battery cell.

[0032] In a specific example, if an abnormal state of
the battery cellis sensed during the charge and discharge
process of the battery cell, the sensor unit transmits the
abnormal signal to the data processing unit, and the data
processing unit decides to operate the interval adjusting
member to increase the interval between the first and
second jig blocks. As such, the interval adjusting member
is used to stop the charge and discharge process by in-
creasing the interval between first and second jig blocks
during the performance evaluation of the battery cell.
[0033] Namely, when an abnormal signal is sensed in
at least one of the temperature, the electric current and
the voltage of the battery cell during the charge and dis-
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charge process of the battery cell, the device for charging
and discharging a battery cell according to the present
invention can prevent disconnection or other safety ac-
cidents of the electrode lead by stopping the charge and
discharge process.

[0034] In one example, the interval adjusting member
may have a tube shape into which air flows in and may
be connected to a hydraulic system. Namely, the interval
adjusting member may have a tube structure which is
connected to a hydraulic system and is volume-changed
by the fluid pressure transmitted from the hydraulic sys-
tem. In a specific example, the interval between the first
and second jig blocks is controlled by the fluid pressure
transmitted from the hydraulic system. For example, the
hydraulic system may be an air compressor. if the air
pressure applied to the interval adjusting member by the
air compressor is raised, the interval between the first
and second jig blocks increases. As such, the interval
adjusting member is used to stop the charge and dis-
charge process by increasing the interval between first
and second jig blocks during the performance evaluation
of the battery cell.

[0035] In another example, the jig further includes a
height adjusting member which is arranged at a bottom
of the second jig block and controls a level of the second
jig block or the jig. In a specific example, if the thickness
of the battery cell increases during the charge and dis-
charge process, the electrode lead of the battery cell is
bent. In the present invention, the level of the electrode
lead fixed at a position between the first and second jig
blocks is raised by raising the height the second jig block
orthejig through the height adjusting member. The bend-
ing of the electrode lead can be prevented even at the
increase in the thickness of the battery cell by raising the
level of the electrode lead.

[0036] The device for charging and discharging a bat-
tery cell according to the present invention further in-
cludes a thickness measuring sensor for measuring the
thickness of a battery cell. The thickness measuring sen-
sor is used to sense the change in the thickness of the
battery cell, which is generated during the charge and
discharge. Specifically, the thickness measuring sensor
includes at least one of an optical sensor and a horizontal
sensing rod. For example, an infrared sensor may be
used as the optical sensor. For example, the thickness
of the battery cell is sensed by forming a hinge-fastened
rod at one side of the device and evaluating whether the
rod has been bentand the bent degree. Further, the data
processing unit may receive information on the thickness
of the battery cell measured in the thickness measuring
sensor and calculate the height of the electrode lead.
Further, the height of the height adjusting member can
be controlled according to the height of the electrode
lead, which is calculated in the data processing unit.
Namely, the thickness of the battery cell is measured by
the thickness measuring sensor, and the numerical value
of the measured thickness is transmitted to the data
processing unit. Further, the height level of the electrode
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lead can be derived from the transmitted numerical value
of the thickness of the battery cell. For example, in the
case that the electrode lead is positioned in the center
of the battery cell, the point corresponding to 1/2 of the
thickness of the battery cell becomes the level where the
electrode lead should be positioned. The height adjusting
member may be controlled to correspond to the derived
height level of the electrode lead. Such a process can be
performed through an automation process, even if there
is no separate manual operation by a person. The thick-
ness of the battery cell tends to continuously or gradually
increase during the charge and discharge process. It is
possible to control the height adjusting member accord-
ing to the change in the thickness of the battery cell.
[0037] Inanother example, the interval adjusting mem-
ber and the height adjusting member are connected to
the hydraulic system, respectively. Further, the interval
adjusting member increases the interval between the first
and second jig blocks by the fluid pressure transmitted
from the hydraulic system, and the height adjusting mem-
ber controls the level of the second jig block or the jig by
the fluid pressure transmitted from the hydraulic system.
In a specific example, the thickness of the battery cell
increases by the swelling phenomenon during the charge
and discharge process, and the level of the second jig
block or the jig increases through the height adjusting
member as the thickness of the battery cell increases.
At this time, if an abnormal state of the battery cell is
sensed during the charge and discharge process of the
battery cell, the sensor unit transmits the abnormal signal
to the data processing unit, and the data processing unit
decides to operate the hydraulic system connected to
the interval adjusting member and the height adjusting
member.

[0038] For example, if the sensor unit senses an ab-
normal state of the battery cell during the charge and
discharge process of the battery cell, the hydraulic sys-
tem transmits an air pressure to the interval adjusting
member and discharges air having been supplied to the
height adjusting member. At this time, the air pressure
is transmitted to the interval adjusting member, and the
airin the height adjusting member is discharged, thereby
lowering the level of the second jig block. As such, the
interval between the first and second jig blocks can in-
crease. As such, the interval adjusting member is used
to stop the charge and discharge process by increasing
the interval between first and second jig blocks during
the performance evaluation of the battery cell.

[0039] Inoneexample, the device for charging and dis-
charging a battery cell according to the present invention
further includes a charge and discharge unit which is
electrically connected to the electrode lead of the battery
cell. The charge and discharge unit may be directly con-
nected to the electrode lead of the battery cell. The
charge and discharge unit may supply power for charge
to battery cells accommodated in the charge and dis-
charge device or receive discharge power from the bat-
tery cells. Herein, supplying power to the battery cells is
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not limited to supplying power which is sufficient for fully
charging the battery cells. Supplying power to the battery
cell may also mean supplying power which may be suf-
ficient for measuring voltages of both electrode leads to
evaluate performance of the secondary battery. The
same may be applied to the meaning of receiving dis-
charge power from the battery cells, and thus repeated
description thereof is omitted here.

[0040] Further, the charge and discharge unit may be
connected to each jig constituting a pair jigs of the device
for charging and discharging a battery cell according to
the present invention. For example, the charge and dis-
charge unit may be electrically connected to at least one
of first and second jig blocks of each jig, and in this case,
the jig block connected to the charge and discharge unit
may be a conductive metal block.

[0041] Inoneexample, the device for charging and dis-
charging a battery cell according to the present invention
includes a pair of jigs, and the jigs may be arranged in
the same direction or may be arranged to face each other.
The arrangement of the jig may be changed according
to the type of the battery cell. For example, in the case
that the target battery cell has a positive electrode lead
and a negative electrode lead at both ends, respectively,
the jigs are arranged to face each other.

[0042] In one example, the battery cell is a pouch type
unit cell, and an electrode assembly having a positive
electrode/ separator/ negative electrode structure is em-
bedded in an exterior material of the laminate sheet in a
state that is connected to electrode leads formed outside
the exterior material. The electrode leads may be drawn
to the outside of the sheet and may be extended in the
same or opposite direction to each other.

[0043] Further, the presentinvention provides a meth-
od for charging and discharging a battery cell using the
above-described device for charging and discharging a
battery cell. In one example, the method of charging and
discharging a battery cell according to the presentinven-
tion includes charging and discharging a battery cell in a
state that an electrode lead has been fixed between first
and second jig blocks. At this time, at least one of a tem-
perature, an electric current and a voltage of the battery
cell is measured during the charging and discharging of
the battery cell.

[0044] Inthe presentinvention, the operation of charg-
ing and discharging the battery cell and the process of
measuring at least one of the temperature, the electric
current and the voltage of the battery cell are simultane-
ously performed. Specifically, at least one of a tempera-
ture, an electric current and a voltage of the battery cell
is measured during the charging and discharging of the
battery cell. However, in the present invention, it is pos-
sible that the operation of charging and discharging the
battery cell and the process of measuring at least one of
the temperature, the electric current and the voltage of
the battery cell are alternately repeated. The device for
charging and discharging a battery cell has been de-
scribed above, and the redundant explanation will be
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omitted here.

[0045] In one example, the method of charging and
discharging a battery cell according to the present inven-
tion includes a process of increasing the interval between
the first and second jig blocks when at least one of the
temperature, the electric current and the voltage of the
battery cell goes beyond a reference value range during
the charge and discharge process of the battery cell. In
a specific example, the process of increasing the interval
between the first and second jig blocks is performed by
the interval adjusting member. For example, if at least
one of the temperature, the electric current and the volt-
age of the battery cell goes beyond a reference value
range during the charging and discharging of the battery
cell, the interval adjusting member, which is positioned
between the first and second jig blocks of the jig decides
to operate itself and increases the interval between the
first and second jig blocks, to thereby stop the charge
and discharge process. Further, the interval adjusting
member is connected to a hydraulic system, and the in-
terval adjusting member may be controlled by the air
pressure transmitted from the hydraulic system.

[0046] Inanotherexample,inthe process ofincreasing
the interval between the first and second jig blocks, the
interval adjusting member and the height adjusting mem-
ber, which are connected to a hydraulic system, respec-
tively, may be interlocked. The detailed description about
this has been described above, and the redundant ex-
planation will be omitted here.

[0047] In one example, the measuring of at least one
of the temperature, the electric current and the voltage
of the battery cellis continually performed or is repeatedly
performed at regular intervals during the charging and
discharging of the battery cell. The change in the thick-
ness of the battery cell may be caused by the swelling
phenomenon during the charge and discharge process,
and disconnection or an abnormal symptom may occur
in the electrode lead. As such, according to the present
invention, it is possible to prevent disconnection of an
electrode lead or other safety accidents by sensing an
abnormal signal in at least one of the temperature, the
electric current and the voltage of a battery cell during
the charge and discharge process of the battery cell and
stopping the charge and discharge process.

[Detailed Description of the Preferred Embodiments]

[0048] Hereinafter, various types of a device for charg-
ing and discharging a battery cell and a method of charg-
ing and discharging a battery cell using the same accord-
ing to the present invention will be described with refer-
ence to the drawings.

(First embodiment)
[0049] FIG. 3isaschematic diagram showing a device

for charging and discharging a battery cell according to
one embodiment of the present invention. Referring to
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FIG. 3, the device for charging and discharging a battery
cell according to the present invention includes a pair of
jigs 100 which fix two electrode leads 1a of a battery cell
1. FIG. 3 illustrates one (first jig) of the jigs, and the other
(second jig) of the jigs may be arranged in the same di-
rection as the first jig or may be arranged to face the first
jig.

[0050] The jig 100 includes: a first jig block 110 which
presses one surface of an electrode lead 1a of the battery
cell 1; a second jig block 120 which presses the other
surface opposite to the one surface of the electrode lead
1a; afirst jig block control unit 130 which is connected to
the first jig block 110 and moves the first jig block 110
toward the one surface of the electrode lead 1a; and an
interval adjusting member 140 which is arranged be-
tween the first and second jig blocks 110 and 120 and
controls an interval between the first and second jig
blocks 110 and 120.

[0051] The jig 100 for charging and discharging the
battery cell has a housing structure, and the first and
second jig blocks 110 and 120 are positioned in the hous-
ing structure. The movement of the first jig block 110 may
be performed by the first jig block control unit 130. The
firstjig block control unit 130 may contact the first jig block
110 through a hole formed at the housing structure and
may press the first jig block 110 through helical rotation.
[0052] Further, aninterval adjusting member 140is po-
sitioned between the first and second jig blocks 110 and
120. Though notillustrated in FIG. 3, the interval adjusting
member 140 is connected to a hydraulic system (not
shown). The interval adjusting member 140 is controlled
by the fluid pressure transmitted from the hydraulic sys-
tem. The interval adjusting member 140 is used to stop
the charge and discharge process by increasing the in-
terval between first and second jig blocks 110 and 120
during the performance evaluation of the battery cell 1.

(Second embodiment)

[0053] FIG.4is aschematic diagram showing a device
for charging and discharging a battery cell according to
another embodiment of the present invention. Referring
to FIG. 4, the device for charging and discharging a bat-
tery cell according to the present invention includes a
pair of jigs 200 which fix two electrode leads 1a of a bat-
tery cell 1. FIG. 4 illustrates one (first jig) of the jigs, and
the other (second jig) of the jigs may be arranged in the
same direction as the first jig or may be arranged to face
the first jig.

[0054] The jig 200 includes: a first jig block 210 which
presses one surface of an electrode lead 1a of the battery
cell 1; a second jig block 220 which presses the other
surface opposite to the one surface of the electrode lead
1a; afirst jig block control unit 230 which is connected to
the first jig block 210 and moves the first jig block 210
toward the one surface of the electrode lead 1a; and an
interval adjusting member 240 which is arranged be-
tween the first and second jig blocks 210 and 220 and
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controls an interval between the first and second jig
blocks 210 and 220.

[0055] Further, the device for charging and discharging
a battery cell according to the present invention further
includes a sensor unit 250 and a data processing unit
260. Specifically, the sensor unit 250 measures at least
one of a temperature, an electric current and a voltage
of the battery cell 1, and the data processing unit 260
receives information on at least one of the temperature,
the electric current and the voltage of the battery cell 1,
measured by the sensor unit 250, and determines wheth-
er to operate the interval adjusting member 240. The data
processing unit 260 pre-inputs data about the reference
values of the temperature, electric current, and voltage
of the battery cell 1. Further, the data processing unit 260
may decide to operate the interval adjusting member 240
if at least one of the temperature, the electric current and
the voltage of the battery cell 1, measured in the sensor
unit 250, goes beyond a reference value range.

[0056] Namely, if an abnormal state of the battery cell
is sensed during the charge and discharge process of
the battery cell 1, the sensor unit 250 transmits the ab-
normal signal to the data processing unit 260, and the
data processing unit 260 decides to operate the interval
adjusting member 240 to increase the interval between
the first and second jig blocks 210 and 220. As such, the
interval adjusting member 240 is used to stop the charge
and discharge process by increasing the interval be-
tween first and second jig blocks 210 and 220 during the
performance evaluation of the battery cell. Further, the
interval adjusting member 240 is connected to a hydraulic
system 261. The interval adjusting member 240 is con-
trolled by the fluid pressure transmitted from the hydraulic
system 261.

(Third embodiment)

[0057] FIGS.5 and 6 are schematic diagrams showing
a device for charging and discharging a battery cell ac-
cording to another embodiment of the present invention.
Referring to FIGS. 5 and 6, the device for charging and
discharging a battery cell according to the present inven-
tion includes a pair of jigs 300 which fix two electrode
leads 1a of a battery cell 1. FIGS. 5 and 6 illustrate one
(first jig) of the jigs, and the other (second jig) of the jigs
may be arranged in the same direction as the first jig or
may be arranged to face the first jig.

[0058] The jig 300 includes: a first jig block 310 which
presses one surface of an electrode lead 1a of the battery
cell 1; a second jig block 320 which presses the other
surface opposite to the one surface of the electrode lead
1a; a first jig block control unit 330 which is connected to
the first jig block 310 and moves the first jig block 310
toward the one surface of the electrode lead 1a; and an
interval adjusting member 340 which is arranged be-
tween the first and second jig blocks 310 and 320 and
controls an interval between the first and second jig
blocks 310 and 320.
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[0059] Further, the jig 300 further includes a height ad-
justing member 370 which is arranged at a bottom of the
second jig block 320 and controls a level of the second
jig block 320 or the jig 300. Specifically, if the thickness
of the battery cell 1 increases during the charge and dis-
charge process, the electrode lead 1a of the battery cell
1 is bent. As such, in the present invention, the level of
the electrode lead 1a fixed at a position between the first
and second jig blocks 310 and 320 is raised by raising
the height the second jig block 320 or the jig 300 through
the height adjusting member 370. The bending of the
electrode lead 1a can be prevented even at the increase
in the thickness of the battery cell 1 by raising the level
of the electrode lead 1a.

[0060] A thickness sensing member (not shown) for
sensing the thickness of the battery cell 1 is positioned
at the front end of the first jig block 310. The thickness
sensing member senses th thickness of the battery cell
1 repeatedly or in real time during the charge and dis-
charge process. If the thickness of the battery cell 1 in-
creases, the thickness sensing member senses the in-
crease, and the level of the second jig block 320 or the
jig 300 is raised through the height adjusting member
370. By repeating such a process, the jig 300 of the
present invention can designate an appropriate level of
the electrode lead 1a according to the thickness of the
battery cell 1. Further, the height adjusting member 370
is connected to a hydraulic system 361. The height ad-
justing member 370 is controlled by the fluid pressure
transmitted from the hydraulic system 361.

[0061] Further,the device for chargingand discharging
a battery cell according to the present invention further
includes a sensor unit 350 and a data processing unit
360. Specifically, the sensor unit 350 measures at least
one of a temperature, an electric current and a voltage
of the battery cell 1, and the data processing unit 360
receives information on at least one of the temperature,
the electric current and the voltage of the battery cell 1,
measured by the sensor unit 350, and determines wheth-
er to operate the interval adjusting member 340.

[0062] If an abnormal state of the battery cell 1 is
sensed during the charge and discharge process of the
battery cell 1, the sensor unit 350 transmits the abnormal
signal to the data processing unit 360, and the data
processing unit 360 decides to operate the interval ad-
justing member 340 to increase the interval between the
first and second jig blocks 310 and 320. The interval ad-
justing member 340 is connected to a hydraulic system
361, and the interval adjusting member 340 is controlled
by the air pressure transmitted from the hydraulic system
361. At this time, the operation of the interval adjusting
member 340 is linked to the operation of the height ad-
justing member 370.

[0063] Specifically, the thickness of the battery cell 1
increases by the swelling phenomenon during the charge
and discharge process, and the level of the second jig
block 320 or the jig 300 increases through the height
adjusting member 370 as the thickness of the battery cell
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1increases. Further, when sensing an abnormal state of
a battery cell 1 during the charge and discharge process
of the battery cell 1, the sensor unit 350 transmits the
abnormal signal to the data processing unit 360, and the
data processing unit 360 decides to operate the hydraulic
system 361 connected to the interval adjusting member
340 and the height adjusting member 370. Specifically,
when the sensor unit 350 senses an abnormal state of
the battery cell 1 during the charge and discharge proc-
ess of the battery cell 1, the hydraulic system 361 trans-
mits an air pressure to the interval adjusting member and
discharges air having been supplied to the height adjust-
ing member 370. At this time, the air pressure is trans-
mitted to the interval adjusting member 340, and the air
in the height adjusting member 370 is discharged, there-
by lowering the level of the second jig block 320. As such,
the interval between the first and second jig blocks 310
and 320 can increase.

[0064] Hence, the interval adjusting member 340 is
used to stop the charge and discharge process by in-
creasing the interval between first and second jig blocks
310 and 320 during the performance evaluation of the
battery cell 1.

[0065] Although preferred examples of the present in-
vention have been described with reference to drawings,
it can be understood that those skilled in the art can make
various modifications and changes to the present inven-
tion without departing from the spirit and scope of the
invention as set forth in the claims below.

[0066] Therefore, the technical scope of the present
invention should not be limited to the contents described
in the detailed description of the specification but should
be defined by the claims.

[Description of reference numerals]
[0067]

1: battery cell

1a: electrode lead

10, 100, 200, 300: jig

11, 110, 210, 310: first jig block

12, 120, 220, 320: second jig block

13, 130, 230, 330: first jig block control unit
140, 240, 340: interval adjusting member
250, 350: sensor unit

260, 360: data processing unit

261, 361: hydraulic system

370: height adjusting member

Claims

1. A device for charging and discharging a battery cell,
the device comprising:

a pair of jigs which fix one of two electrode leads
of the battery cell, respectively,
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wherein each of the jigs includes:

a first jig block which presses one surface
of an electrode lead of the battery cell;

a second jig block which presses the other
surface opposite to the one surface of the
electrode lead;

afirstjig block control unit which is connect-
ed to the first jig block and moves the first
jig block toward the one surface of the elec-
trode lead; and

an interval adjusting member which is ar-
ranged between the first and second jig
blocks and controls an interval between the
first and second jig blocks.

2. The device of claim 1, further comprising:

a sensor unit which measures at least one of a
temperature, an electric current and a voltage
of the battery cell; and

a data processing unit which receives informa-
tion on at least one of the temperature, the elec-
tric current and the voltage of the battery cell,
measured by the sensor unit, and determines
whether to operate the interval adjusting mem-
ber.

The device of claim 2, wherein the data processing
unitdecides to operate the interval adjusting member
if at least one of the temperature, the electric current
and the voltage of the battery cell, measured in the
sensor unit, goes beyond a reference value range.

The device of claim 1, wherein the interval adjusting
member is connected to a hydraulic system and in-
creases the interval between the first and second jig
blocks by a fluid pressure transmitted from the hy-
draulic system.

The device of claim 1, further comprising: a height
adjusting member which is arranged at a bottom of
the second jig block and controls a level of the sec-
ond jig block or the jig.

The device of claim 5, wherein the interval adjusting
member and the height adjusting member are con-
nected to the hydraulic system, respectively,

wherein the interval adjusting member increas-
es the interval between the first and second jig
blocks by the fluid pressure transmitted from the
hydraulic system, and

wherein the height adjusting member controls
the level of the second jig block or the jig by the
fluid pressure transmitted from the hydraulic
system.
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10.

1.

12.

The device of claim 1, further comprising a charge
and discharge unit which is electrically connected to
the electrode lead of the battery cell.

The device of claim 1, wherein the pair of jigs are
arranged in the same direction or are arranged to
face each other.

A method for charging and discharging a battery cell
using the device according to claim 1.

The method of claim 9, further comprising: charging
and discharging a battery cell in a state that an elec-
trode lead has been fixed between first and second
jig blocks,

wherein at least one of a temperature, an electric
current and a voltage of the battery cell is measured
during the charging and discharging of the battery
cell.

The method of claim 10, further comprising increas-
ing the interval between the first and second jig
blocks if at least one of the temperature, the electric
current and the voltage of the battery cell goes be-
yond a reference value range during the charging
and discharging of the battery cell.

The method of claim 10, wherein the measuring of
at least one of the temperature, the electric current
and the voltage of the battery cell is continually per-
formed or is repeatedly performed at regular inter-
vals during the charging and discharging of the bat-
tery cell.
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